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(54) SOUD-STATE IMAGE PICKUP DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain high quality image by attaining a good signal output 
through reduction of generation of dark current. 

SOLUTION: A solid-state image pick up device 10 for charge accumulation is structured by 
arranging a pn-junction type sensor PD and pixels 1 1 including at least transfer transistor 1 3, 
and by floating the gate of the transfer transistor 1 3 under the bias condition that the gate of 
the transfer transistor 1 3 immediately before charge accumulation is cut off. Moreover, a 
crystal defect which generates a leak current is formed at the area near the junction area of 
the source/drain region of the transistor 17 connected to the gate of transfer transistor 13. 
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7 ^^(KV^ 0 (ESi«h7^^170y-V 

KK^-*lifiih7y^^ l 3^- hic^gE 

^ Tk^ss^ta ii2 8 «*5p*^iijK 2 5 {cggg § tb, m 

I^^TX [*TXi , • • • <^TX n -i , *TX 
n , • • •] 3ftSflW6SiX* 0 ffJ*.tfn^J07K¥K*aL 
128 nt-^7k¥ : ^[HlK2 5^bIB^*TX n 

[0045] m7 <Dmmm\z#>\,^T, ***o*«"Ctt 

&OnS!«*S3 1 mBlSOSttSJIElb^/U^idS* TX n t 

^i/^^ 1 7 4-^7 I^Lt, tei^ 1 3<£>^ 

5C> — h**^ ht7lfc/^7^||tt5: blc£K>. 
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aasMsa-rs r. t a*-e* s* 

[0 0 4 6] :W@«igf3 0(DmW)^^ 

o©it/^ * vs m Ht, i7k¥^S^rpl 
lH*tt!l[i^/W£ftoT*3 0, -tofl&o^JBBttiS^ 
;M:4ot^5o ^oT, 1 HOlWttm?T<0#*lM£ 

Big 1 1 Vi/^^ 1 7{j:ty^*otV> 

So nJU^KK^/u.* *HS n iEOTk^jfeatMSra 

iH©Hnjij#i«sft5ib i t<Dnmtmm\"< 

/Weft 5, *(Pft!Lttffil^/W£ftoTV*S 0 ^T, r 
(Dibit ^K^^n^iJcDTK^PStR h7^^ 2 3 
n^ty|c4ot, Sd[(t#lft2 1 2 2 

^Oft-f-oeiUdSprfiBteftoTV^p n?ij(7)*^yir y 
hJM 9 n<DJB»>^U;* $ RST n fit* ±|SOn?IJ^S 
3ft£;h,S 1 b i t <Z>^£4o<D#JRS] M - t 4 t-#»J 
Lfc5^1^)fflf 0 1ti ^*tiftU-</Weft»9, -^(Dt 

{e*5V>Tn^lJ<D^^fillj^ 1 1 O U t 5/ h h^^v^X^ 
15^^-v(efti9, 7n-r^^7a-^ 3 >'F 
DOttffidSKjH«flrV D D^y-fes/ hSix^o ^/cis n^ij 
(7) LI 2 8 n (0»/n>7 T X n 4o 

left 9, ^ftilteiSi^/W-ftoT^So r co 

f 3^t 3 C*5V^n^WiBf l lofeiSh 
1 3*S^-^^ft 19 > 7t h^t-KPD^ 

[0 0 4 7] ft, BB4^i3»tS-#TO«MJf±, 
ttTV>5m^cO^{iilj^ 1 1 <£>i|£i£ h^v*** 1 30 

[0 0 4 8] eoKft^-T^^^-r— KSr#H8bT, 
*3516ojgffi<oH#*«SI«3 0OJB»S:IWS:iioTR 
M1-<E>. *1\ mffdSia^SixSTk^jfeSSBWIlHtDjfe 

^2 OmOfgft^A-;* <f> V S m ^i^l^/W-ftoT, m 

1 1 <otea&»*^ f 9 ^ ^^-^ 

KiftS^fc:, SEMh7>^^i 6t#y|c^ 

Tt^Jgc^tlSo 
[0 0 4 9] i^W-'fy^^^^nmnB LKWlfc 

tstaEi^Lftv^ lyu^biwfti b i t0>jwra-ro# 

<o H4^^-rn?lJ{e*3^T^. ^^«t5^»<m 0 

^io»pflti -eta, mth't/i'X <*> Hs n ^isu^/we 

ft9, r<Dn?'J^7K¥S^ h7^^^ 2 3 n^^-vtc 
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ftoT^5<DT% *f*M h 1 4t4Cfdfti 

7K 5 P{f^2 2fcea*LT«#fcH**OUTi: LtfflA 

-rsetaspnigijifta. 4fcraB*fc*¥y-fc* h#i 9 

n^ia^U7^RST n J&SiSl^/W-ft^ n ?lj<£>* 
ffil®* 1 l£Oyt^ h h7 v-v 5 * * 1 5 ds^^icft 9 , 
70-f-{^7a-v?3 >- F D <D«ffidS y -fe 5, h 
**LTm««ffiV D D^«U<ft6. -ttl-J:*, i#*gh 

10 <DMT%t 2 m&y<^^ 4> H S n ^Hu^yuo** 

T% Tk^y "fey 1 9 n^ffift^/U^ *RST n 
U-</Wdft5o -tt^«t«9, n?|(D*ffiB*l 1 oy * 
^bh7^^^15^t7i^^ 7a-f^f 

«tbS 0 :^)^, M»« h7^^ 1 6ar^n?ij 

(^Tk^illR h7^^ 2 3 nfi^"^cD^^ftOT% y 
iry hSttfc«ffileS<3<fS^ai«36SSii[ffi#j»2 1 n 
IB 2 2 Srgtflfl-Ui* * OU T fc UTtti* 

gUtSo ^3<7)»p H Tt3 Il/^*HS n J&SiS 

U^O**-C, n^lJ(7)7K 5 F!jc^mb^2 8 nCO|g»]/^ 

JfM&iffiSil l^^h^^v 5 ^^ 1 30^-KO«ttV 
G dS|g»^Vu^^TXntra«teieu^</Weft!9, 
h7>^^13tt>l:/^ 0 ^tb(-ct 9 , 7th^ 

>r7a^^3yFD(:eiSJti§ 6 7c— r^is??* 
30 — ^FD^«ffirdStef@6$ttT*tt*tbSn fc te 

£9 X 7D-f^^7a-^ 3 yFD©lf(Oi 

^h7>^^i6C[S]^5o SB!5iiiR h ^^v 5 ^^ l 
e&t/Tfc^iliR h^^v 5 ^^ 2 3 n3&S^-V(75S4ft(D 
T% r<0«#m«**WS»l»2 1 n, *¥«*i»2 
2, SgSSi£^IfilK2 6SrStfffffl*^OUTt L 

n ^fflU^</^O^^T% n^iJcOTK¥ : Sr^aiL^2 8 nO 
Bt/^*TXn asffii^/WeftSo rti^J:*?, 
« aHh^v^^ 1 3^^-7(Cft«9, 7^- h^-f^-— KP 

Sf:7P-f>f>'^f^7a-^3 yFD^lfi^ 

•rs^Tisiis h7^^ 1 4<7>ft-^ii«Efc£^u ^ 
^^^ufcft#m»i£^Mf-^w^ * out t Lxmjjzh 

[0050] ^lt, ta us— si^^^y v^cd ste«t 

oT 2 oeoff Si Rt>*So iSrSltS: k fcj: 
5(7 *K i^^-^y^^fS^ t^T*#So 
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[0 0 5 1 ] f&4<DMm t 4 WTl^n+ 1 ^JCQ 1 
b i tK»5£. RIS^/^^HSn tffiU^/Hd* 
9, n^lJ^TK^PS^ 2 3 n 7 left 9 > 

n 2 2fcjfc*Lfc< *4. 

[0 0 5 2] * IT, mfTO^T<0?tlomfi;iffi* 11^ 
6«**0E*a*n* lHtflftTi-Si, 
mfirOSES&jK 2 0 mOBIb^^^ * V S m aS{£ U"< 
/MC* 9 , mfTO^^iilf* 1 1 CDte^il^ h 7 

3^y- has* <y ht7$ti^w77ti^^:^ 
as. mfTas3i«s*L5*^jfeaEffliBiH£i^o»inii*tt 

[0 0 5 3] ±^0*HJffi<D^S^J;tttf. 9t<DmM<D 

y^^y-h^o-r^ iambic Lttsfa 

30TT*7t *— KPD^?>7D-7^y^f>f 

r. tas-e#5o 

[0054] ±&<D&mm<DMmx~&, nm^ ufc 

«(D400MOS F7>^^^tt5M^>MO S 

^>-v>^^ l 7 4rKttfcas, *«0Jfi^r(DfliiO«^^M 

OSiHflc»IKIKt)I^t8I taST-#S e 

7^- h^-f*- KSr#b-CfiK5*ffi:Iffi*^MOS F?v 

-f^^ttJUKirsi as priexfe^o '> 

oiij*«^asiBiB&^s^«^o*ffio^^^^^ 

•To 

[0 0 5 5] 2tc*M^iJ<O^J£<0^«i<7>@f*:a^B^ 
f'jasUiS^|g]3 fcH«<D@igtf\ fcl^- 

^-^«rf+i,T^a 0 ;:<£>@#jt&3£e4 of*. 

^t-KPD (12) Srftt^WMilllCM 

osh7>^^ (m i s h7y^^) a><b/&£©i£ 

h7y^^l 3Srttt^5, 1 i as x 

[0 0 5 6] &i£b7^i/X? 1 3(Oy-^/KW^ 
O-^as^^- Y?4it— KPDId*tt;*jh, % flii^asSiE 

m-?-jSft2 i teSMfcsnT^So m*>r<o@ft:a«3sjt4 
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*v\ egh7y^^ i 3£>y- MiStttt* 

[0 0 5 7] mmt^B2 If*. K<£tt*IS4 2Xtffc 

b7V^^ 2 3(^y — K W^O — 
tlTl^S. F7>^^ 2 3(^y — ^/ 

^Oflfe*tt*spfS#»2 2te««E«*;h/C^a. Tk^il^ 
h7^^2 3<DSf- h tt*¥*SEI§H» 2 S^g^S 
/0 *U fEtfe'^;* <f> H C*Hi , • • • 4>H n . • • •] 
*S«lft*iX, «iliny|0*¥l«h7^?23n 
oy- htctt7K 5 F*3tclHlK2 5^5>K»^/u^ * H n as 

mnt$frz> 0 7K 5 FfS*<»2 2o3t^ttia^L>fcv>asiai 

■^H 3 LyhSSItSiE^lftlUK 2 6 ^as^tt £>*lS 0 
[0 0 5 8] ^Lt, 4M?fctt: 1 ofogglK h 7 V 

v 5 ** i 7asi£tt<b*bTv^ 0 ^ofiiSiRh?^ 
^17 y — ;*/ K W ^<o— #«:SiE*2ElEl& 241: 

y— ^offi^r«:aiBi«*iaL«i 

CO— *^«fiiE**lHlK2 4^f>K«l^yu^0 TX U 

txi , • • • $Tx m , <t>Tx m +i , . . . ] as#y& 

CTxtfm^fOtei^StR h7 1 7 m{zam 

®j/</W*0TX m fcmuZtlZo *eSI«h7^ 
*l 7<Dtf— h^fiSiSj63lEIlI85 2 4a*6>Bt&^/^* 
A (Mi, • • ' <*> A m , tf> A m+ i , • • • ] astfc#& 
£*U «itfmff«MF7y^^ 1 7 mOy- 

[0 0 5 9] r^ttm^SMF^^^i 

I«h7^^ 1 7 maS^Ul&ofc mft 
(Dilj^cotei^ h 7 >"v^ ^ l 3 cd^- h {^Sitie^titi L 
jtftl 8m^^LT|g»^/U^aSR]*a$tL5o wtLlCj: 

[0 0 6 0] —Jj, mSh/t/i'X <i>A m IZ. J; 9 m^(Dte^ 
IR h 7 y ^ l 7 m*s^7 t # i:f±, IB 

^ h7^^ 1 7mCD^^/PaS#J$r£;ft,-t\ m^T(DS 
S^^iliL^l 8 m <h r tb^^$ttfcmfTO# WilJ 
^l i©6iSf7y^* l 3oy- has^^/ h*:7£ 
Wc/Wr^«i^^ot, tei^ h^^v^^^ i 3oy 

[0 0 6 1] 0 \zm& b?>i?X# 1 3 coy— h 

aS^7 y b*7 Stitch TXftmiZ&\,^T 7*— V 

- hT©»ffi*-fe»S#««<7>3B4SriS»-f S r. t*S"C 
5^ [0 0 6 2] H 7 60iSaigtC*5V>T, *3Mfi^^li"Cf4 
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[0 0 6 3] :^)BMtegf4 o<WB»*>r sv*^ 

-V— h£rD 6 m?TOJEtb^/U^ * A m ft. mfr 

^HBHBHBLKttiKu^<yHc4o"C*5 0, *oflb«))HIB 
mflHB LKO|BttmtfO*5iS3i« h^^** 1 7 

nyiJ<75lEi&^y^*H n tt, ifB^TK^P^SMBWJ 1 
HO 5 *>*¥^7 y ^>^«BH B L KiS»T tfc»© 

^/W:4otV^ 0 Sot, ^ <DMffl<D& n ^IJ^7K¥ 
iRf7^^2 3n^|:ftot, SB1«**|2 

[0 0 6 4] r^ffitb^-f §>^?"* — hSr#fi8LT s 

^t5 0 mtr*»«Stb6*¥*3lE*IBlHOjte 

^<*>A m W^MCftoT, mff^figMh^y^ 

^#i7#*y|:45. :©itSi^*TX„ tt 

9 x mtT(7)#Wi®^ 1 1 <Dfc& b 7 >-i?* ? 1 3 <D? 
[0 0 6 5] ^lt, JfeKII^^TXi ^{&W< 

^i7W7l:ft5. r*tfc:J:"K mtToea6»Slh7 
1 7(O^*yUri*S0»f$*LT* m?Ttf>SB:0&* 
ffllSl 8mtKSh7V^^ 1 3 coy- ha*** h 
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i^** l 3^- h^7P-7^W:45fc^ 
fu^(7)J: 5 b<omtLV G &&n&.M\z-*/7 bir 

[0 0 6 6] ro^Sia^Lfcv^ i?iJ^feHH>c#^J 

T«»ifc2 2^eas^ 0f«oia»*a-c»«isixfc 

^-5i:, lEft^/i*-:* <f> HS n fcffil^/ufcfctK n?U<D 
h7^# 2 3 n#^-7fc*0, nJUOfT^ 
«SK*i7K 5 F«#ll2 2 leafed < 45. mt?o 

^ [0 0 6 7] _b^o*Hffio^ffi{ci:oTt. 5feo#^ 
h ^ KPD^o7p-7^ I/?'? 4 7a-^ay 

[0 0 6 8] *«^(^J:5Sfls««SISo§ h 

tc:$J*fft K ft9M * i&^L-T % t "C fe 5 o 
[0 0 6 9] HI8^*«WOS e>^fifiOHJ60?g^<D@ 

iS^IMfflSIHO, 3 0, 4 0fc*5V^-C, 

[0 0 7 0] E!8 Ktimmbyl/V^PUl 3RTfmm 
mVl b7 1 7CD^F®|gk ID8 Bf^lU8 

40 F7>^^S17) Offi^H^r-ett^ix^LTV^o 
SI 8*. 5 1 (i^i^ h 7l/i?* & 1 3 (Dtf— b, 5 2R 

i*5 stemmmnby^i?** 1 7<oy-v 

>\ 5 4I^SI«h7>'^^ 1 7^y- 5 3f* 
mmbvlsV** 1 3 4:(KiSai«h9v^# l 7tSr 
«tt1-SBB«L 5 6 tt*^-»«l««, 5 7 h 5 

i, 5 4<Dmm<o^-^ vvx—^btf— YiuMt&mtiL 
TzmmWk&^ti^tiTn-to Ej»5 3tt, uis^m5 

[0 0 7 1] *fc, i8C^ilOTfJ;5l^ 
50 M«5 9rtKtei£»«* b7 1 7<DV — 
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-f yifti niW5 2»tf 5 5#»*Sft, IE^5 3 
(n" ) , £Ona««5 (n + ) & 

5 8a^/£$ix"CV>£ 0 ft, p8M*5 9f4«fl:RfiL 

[0 0 7 2] ^ <om 8 Ofei^ h y is*/* ? I 3 X t*Bi£ 
3t£R h 7 >^ * 1 7 <Dffi&&, ffi&<Dm 1,03 XV 
Hi 5 0#iljftO«tBOH#»te3£« 1 0, 3 0, 4 01: 

[oo7 3] *nm<DMmx^ mmm&Lh?^ 

it*? 1 7fldtC*5V^T, ^h7^7^ 1 3<D>f— b 

5 i tciEi»5 3&frLxmmztifcm&mtR b? 

5 9^BBJU «fcHLrt:»#5 9 a tfi»SnI««5 

[0 0 7 4] no^S^R6 6 0te x iS^K6 0fcl:fc^ 

*4t5BHift5()Ot?J>5. 
[0 0 7 5] £0XI«nSWS 5«-C«t, 

6 1 AttJK»fl[nS!««5 5 0^*^i**5 6T 

fflS««6 lBIt «SnI«5 2^pS«5 9 
OSmSFPS 9 a Op n«*#iS^«rtS*t6. rtUnJ; 
V, P n»*»lc3Bft>:M6 0fciBBt5t« («?■) 

[0 0 7 6] coy— ^«8Kj&*EI9tc»-t-.fc 5ICBIR5 
3«nsr dried: 19, fiSh?^^ l 3oy- h 

[0 0 7 7] Z<DV— tn.WtlCXW— b5 ltdPPiDS 
tLSASffite, p»5 9&{K»An3!ffitt5 2^^ 

[0 0 7 8] ■ 8 fc«i-***:WWS#**:BI l 0 £ 

LOCOS (LOCal Oxidation of Silicon) Bfc{fcBW*fc> 

>^tty- h 5 4 

[0 0 7 9] H 1 0 AlC^-Tck 5 C h54 

ASrfToT. iS**nffi««5 2Sr»«i"a. *K1, IS) 
1 0 BtC^i-J: 9 C iltBotfliltfS i0 2 tl 

<nsi 3 n 4 7 l&j&at-rzo 
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[0 0 8 0] ftfc:, 12 1 0 Clc*t«l:5l:, f&ii7 1 

K:*f LT^y^y * 7 2&tT5 wfcfclJ: 0. y-h5 

»0»M7 1tl»it8. acy^<y^7 
2*>*#f4, *?»MW5 60LOCOS*ft*©S 
i0 2 t«Si7 1 t^ij/f y^I«ltW4v^ 

^ftfcitK plffi%5 9 Op n**ft 
a^5 9a^B|cStbt5o rcogtfflL*:S5#5 
70 gate, iyf^ 5 '^7 2<DX5 / fy^J:«9^-^ 

[0 0 8 1] gll ODI^fJ; 9 a*-Ba»5 

3*»«Sft8« ©ii«ni««5 2t 

ioTU^h7 3^«SU :(Ol/^h7 3irv^ 

&A7 4£rfroT. «»*nS!««5 5 SrJRrti"*. - 
iftR5 K!>t-/H:J:ot, ^OT 

KttiSiftftO n I^Mft^^t^ftA 7 4 J*** £ 
*0 (Hlfl!na»*5 2^38otLDD(|«5 8i45. * 

fe> ^ n S^««io>f t ^SA 7 4 iff K i I: 

ftii Lfc*^»B«B« 5 6 ©ffil* ^ n 

*^j$S^RBOfcS#^f>p nS^^gttt^O-C!; 

[0 0 8 2] jB^t\ 1/'^ h 7 3Srl»*LT, H 1 0 
El^fJ;5l^ 0 8C^L^fltj*o*:||JiSco^o@ 

2 £ plf%5 9 fct£j;5 p n^O-a^^ffi^RW 
30 L^t>CO|f|55>«Ji^^5/^ 7 2IIJ: 0« 

ffi^J»a^RS6 0 (B8C-B9#B8) #»J*£;h/CV* 

[0 0 8 3] ±3£^0*||^KO»ffitCi3V^Tf4. Elk 5 3 

[0 0 8 4] ft, EilfeS 3 fcO»fitefit*fi«i-5fc* 
fc, «(DiiI««()K«ltnaW5 5KLftV^t 

^ %x.e>n«o -^o^oKfe^iii iic^:-r 0 eh ia 
~ig]i icf4, m 1 0 A—m 1 0 ctei^Lfcxg^iRic 

[0 0 8 5] *»ifet?tt, 01 1 c ii^o 
CMOS hyV^^^Sil/ut^^il:, PJffiiJO 

*>H1 lDi^tt5C (6Sffn§!MW«5 2{C^tL 
t, MS^nS^Ftt*^ t^iSA 7 4 Srff ot, B 
8«nSffi«5 5^t> + LDD®«5 8 SrJg/£-f5 0 i^S 
«na««5 5lt iy^y^tf«iiLfc*^(i« 
5^ «5 6<Z)xs/e;4t?»*Sii, pI«i«5 9^$SI-S 
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[0086] m.^x* mm&ui?* h75 r*?gv\ &<d 

iUS* n BfR* 55t m+fttm® 5 6 JM+ifi©* 
h 7 5 ^5HPSr^J*-T5. ;©^h7 5S;-? 

#8I®*£5 6<D=^yi?i6S$ fjlC^ilLT, SWpIiiS 
©-SB5 9 a iS*HtcSttJ-r5 0 r <D t #^ vf^fZ 

5. 

[0 0 8 7] r<DSaj5fel-<ttV^ *fi'I<Dn{RiJ^«-*i>'^ 7<? 
-^BSfESrlSdli £-£3 £i$5 3&iiCTfE 

i 3©y-h5 ii^iM4x.5:t 

Hll 0<D^i*tJtl!?L-C, xe**sii 
X^ftfciJK, £1*5 3tilftaS*lSn£1IItt5 5d*ffi 

^*tLTV^5. #tCiE«S5 3IIA 1 la^ro^rMIBi^ 
£ teffl f 5 K * 8& T* fc 5 o 

[0 0 8 8] ft, *Sato?JK*»!:J:5. p ng-&8P#iS 30 
©*tt*SSfc0 0>y— SpA/iimt-^ 
-ICitU 10fFlS©ti^oteilh7V^? 

i 3 roy- h 5 i * i o h (*¥*aEJHnn> m&<oim 

EP*> 1 0 0 »&m&X—0. 7VgIffSlt5rt 
[0 0 8 9] *HlS<D?i0tS-Cfi, m*ftVmm5 6 flu 

o c o s mtm\z x *) j»& Lfcatefco^-cBim ufc 

11 2l;^t„ El l 2 1^-rJ: Bfcii^-itelWIK: 30 

±o e 5 tut, ia^5 3»^ 

Si®^5 9 6 5 t OBJMftEKIfrAAtt 

6 6^fi£*tbTV>5 0 tot, ®SS©nI®«5 2 
SW©T» p if« 59tia5pn *-§-»f*iEfc*S 

T, IS*ft5 3 SrilCTteiH h7>^^ 1 3<oy— h 5 
[0 0 9 0] B?-#ftBtt6 5*tt/frr^Sai&3>4&tt 
IfeBBSrJBritU »rtS:IS*<*iB«>lft«»*r»*-r6r. 

[0 0 9 1 ] ft, a£«©K»«©nffl1H*5 J* 

i$6 5(Dilffl^-r^->aA^<t "? pfF*fiW^6 7^5 
«?J*£*vCV>S. w © p S?M«m 6 7 S:»J«t6 r 

[0 0 9 2] sfclgBJUS. ±5fi<D|llt<7?^filJ:RB^$tl«5 50 
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[0 0 9 3] 

&|5i:Ora<7)^fi^fiJfflLTy- h»d*«{4?r##i-Sr 
m^fSri^t-l^ AftfeBBOBttttBSB* 

[0094] */c. &mm h7^i>*f<D7—v\z-WiWL 
i£V-*w.m&&&-t-z>f££>!K.f&&Mi&ztix^z>mi$. 

t LfcitKtt, B^ifi«fcBBSftfcB**»fcieH 

[Hi] *«M©-HJSo^<o@ff««SIB©llIK# 

IB 2] HiroH*****©!!**^ 

[El 3] *BH0B0££0^ffi0Htt:BB&B<Z>iaB 

[|g|4] 0 3<BHfmBBB©»»* , -f Si'^-lr-h 

[115] *^K<OBiJroHJifi«JgliWHtt:»«ilfiOElBI 

[16] H5©H*»»3S«<o»»^'<'5>'^ , ^-r-h 
X3bz> 0 

[El 7] J^S^tftHJ-T^EIT-feS., 

[El 8] *|S^o5@fl:Jgfi63SeoDS^^ffe(7)||lifio^ffi 

A h9>S>**tt&t«eii*B* h?>S^**S|5i& 

¥ffiEi-efc3„ 

B EI8 A(DA-A(c*5Jt-5®faEir-feSo 
c El 8 b <n^%n<DtikJzmx&>z>o 
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